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(54) GENERATION METHOD FOR SPECIAL SURFACE SHAPE AND OPTICAL ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a novel generation method which is capable of easily 
generating a special surface shape of a three-dimensional structure which changes smoothly and 

continuously in a height direction on a photosensitive material layer or a substrate. ^;;;v:>v ./ : V:}; "y >y " ; ;.:■..;<(— 

SOLUTION: The generation method for the special surface shape changes the thickness of the (l-ri j — * — 
photosensitive material layer 1 1 according to the desired special surface shape by applying a 
photosensitive material to a prescribed thickness on the surface of a substrate material 10 to be 
formed with the special surface shape of the desired three-dimensional structure to form the 

photosensitive material layer and exposing a mask pattern LF of a prescribed light transmittance . ^*>^. 
distribution on the photosensitive material layer 1 1 by using a mask for exposure stepwise ~ ' ~ 
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changing in the light transmittance in correspondence to the special surface shape. When the [ , J I ♦ i J ■ ■ 1 * * * ■ * * • » * I * P 

pattern LF of the mask for exposure is exposed to the photosensitive material layer 1 1, the t to;} y-'>!": ijl- ": P ^. 1 ^ " ' I 

exposure pattern is slightly deviated in focus by defocusing, by which the level difference of the V" ••*••*■ ? - 

light transmittance distribution of the mask pattern is eliminated. j 
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(,»B$^(C*>W-2>^.5rfiaC»-Ct^„ BiJJilg 1 5 «f?t}£© 

jfess^fficD^L f ©rawest** tnm<omiphm 
(barter i2 (b) tcfc^r. satmit 
\stcwmt&ft*fn Lxiso. mm** l f ©^sts^ 
icteur. &S©*£t,>g|i#fi£$fb#iIt?©-e. imt 
l> tc®m$>ft 1 5 a <»Bmmm<Din #&©£&&„ 81 

ran 1 5z®tt?z%wimwfi%ttWitt£m>#fiifim 
stciRsi-rs. 02 (b) k*}c>t^i bbvmru 

# 0^~;?-^i?*MVtc%m) «. 12 (a) ©t^#> 10 
6^lll@«ffl(RiJ©»tfligP^ 1 5 aDmitbtcCtldH* 
: SfcP Utc#9$lft%:7R LX 

[0 02 3] S7tXliWft?n^i#. BiHIJIl 5£8f 
B£f ^B§«SK!ft^CC* £©-c. Jigfi© J: 5 tcitXffitc 
.fcS^Bi^^DSi. *®fb©t£lM*lUC&£ttfJ)i 
g[S# 1 5 c lc«±ta{*ffi^^?i«f Set 5 {cjjfeiJjAs* 

ds (s*«D^En». cmm<n>w?-z'$iwmt bxtn 

l,tc®^ftl SatiegfttCjrOSgSbT. 02 (c) 

&c^-r*p * <t ft h . i?^i5b « jja i n®. kw t 20 

fcttSBUfl- 15b*iSOJ:5 £-TS*«ft©1Kre«# 
1 5 c©SfctM*8S*mLTl,>£. CCT. MMLF 
©#§!^©&^SR#r«5^b©jmT#iI< . SSfbftfl^ 
ftS©iii£4>6:rt:£l>©-e\ #Ha>e>©BtJI§©8!iAfi&;*: 

*i,>. c©fc)&, ^a©**«,»^jwrcifsftfc«yj' 
afflj*ta»w«:fiT-r-5. 30 

[0024] C©J: 5 K OX. »**«t»WKff *>n. 

wain 1 5 **0ET s«raas3&£{cflM tr * £ . a 2 

(d) (C7STJ:5«:. Sfbl/fctfffiJBl 5AB. SSftI 

#lfitC|£C/ci!l©ftffiJfctt£&-5. -ec-c. «Mfc«»-C 
»B&#Wbtttt»S*fli<r>*i«. C©<fc5fcA©iffiffi 

«. w*.«cjw>xb <C)©/s#rffi) iLr*fjffl-rsc 

Btt©*Mlr#. fIJLtt. 04 (a - 1 ) ©«fc5fcfc©-C 
*>*>t. CCX/OHKi^StCltCX , Wtl/XiWlMl 5 40 
B©J£K*. 04 (a -2) tCTnTiS&fcOCC-r-SC 
imSL, #BUSM>5M&*«. 04 (b - 1) ©itn< 
#&©-C*6£. C©3t3Sa^ffi{Cl£:G-C. SEftOfcttJ 
HSm 1 5 C 04 ( b - 2 ) (CiikttB* *>©«: 
tSciASftS. -T&tot. WfbbfcttM8«©*ffl3B 

[0 0 2 5 ] 02 (d ) ctfcor. S46i 4±-ege{bsc 50 
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cfcoas^ftSfbsnfc^SfbttUfBSiiii. -£©£££, 
b>xM«?i^r«ffloisg-cAs^. mnmisAom 

9 * > ^tc -J: 9 S<S 1 4 Kg?t 6 c 
<t*<-C££„ 0 3 (a) «. Ifil4J:(CEI2KSly& 
II(C <fc «D aS^rftfflfb^ ft/cTfcfigfbtettlJig©® 1 5 A 
*J&£Ufct8£*7rb-CV&. C©03 <a)©tK!B*> 

e>. KftLfcttum 1 5Aii« 1 4icmurwim<om 

tRJt©IU7tfex ^ > tfim\ 03(b) (CijVr «fc -5 
®J!§J1 1 5 AO«B»tt*SSl 4(C<B9*-4C£ 
St A:, x 7 ^^^©BltcjKRJt SC 
<t5Cj:<3. SCI 4K|g3?sn*ftffi^Kl 6(C*C*« 
i^<£^ : H£. IStflill 1 5 A«Ii®ttIiJBtt®mBS : 
hCC^b-C. IfcW 4 C i C i 4?I«t* 
S. 

[002 6] yc(C. 0 1 -£>02 CCmLfcKiglil©'*'© 

vx*) <t-e©s{^i4Ra £ ^-©^7f r -^3>vx^ 

Srffl^fclS*;^©— P»l(COC>-CiftBarS. 05 a. * 
7f- J/a^XJO- P(=&SiB^-r5/cJ!>©0t?*O. 
«f->3>7X? 1 7©— gB^!£^:L--rin-r :s Pffi0 
r**5, C©^7f— >3>v^:> 1 7tt. ¥?f¥S*' 
7X«OiSW»iRCC*aA (C r ) ^©#S^#)S{b^ 

* y < ji - s. > {f L T »/J^ TtiSMSP* ge?0 L<"tfr *3 . (1 

^3n/ct©-c*.So 0 5«c*j^t«. ui^=&ta^b 

WU* 1 ia*H»<i mSfi©** 3©iE^««©«^ft 

KHWi LT«»JBtt©»/Jvft#SiiffllA P*«»«S3*i 

&f&XV*> 6<Mtt«c < . mWZSfrtc&PiBtiiXB 
C C©7fe^jgg|5AP*3gjS-rS* 

*«3taiasiJAP©ffi»«:it«i-r.5©-c. t?a^.«0©«t 
^{c> j©»»«©3eaji»AP©iifift2yc7Efi«i«:swb 

[00.27] CCt, -ptJiOT0 1 icjnL-fccfc^^SK 
jSX«t??ffiaffl 70QU>X7U-{ ^©gf M© 3 iXTC 

«js©i«»aiffl»K*«5Bsrai»^«c. *©«3*«ih» 
tota. m«mK©7 thuwhtm (susutat 

<#) SiTGMPR-95 0 (ia^) ) 936Jffll»6*l 
4. *r. uy« ht*^©3tRgS*fii US>X hl^*fi© 

7c«jS©*ffi^tt(c*flc.0-C. ^f'Jl'iftS^^-S/ 

0 5 tc^-r— fsia><fc ^ tcjE^J^ec^su 3 n/c#e 
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■feA-ntiiSsft. *nffi-bjw*j©*a3a««3&j. BfM© 

[0 02 8] CC-C. ^x-i'a^X^fltfifc-f 4 

oimmmcc rmzmmt LxmnZLtcmis. a>c 

r ■0Mamttmr*-*:8tt. ©C rM©JHJ¥£«|) 

<i-fe;u£»jg-r4:7fc© r^aigj i r^jSffl^ (C 
rMfl) J ©^^^^•SfCt-D-cy^r-i ^a 

(4-fe ;l4Sf&© 7 -r - ^ a > v x * ©^f^sfe iLt 
tt. S-T. 5^^7^^©jgB^«S±(C 2 
0 0 niOC r R&i&gtSCCJ: DlSJSU C©±iC!S:£ 

fi£-f4„ -eC-r, ±i2%>X£':77>£'X©L'i?X h M*4 20 

m (cr mm) j ©j&£tt&ffl<&£:bi±Kj:-oTBir£© 
«j««z>aa*»*K a 4 & 5 2 ^TtMnc / t $ - - > ^ 

a) ±i2i^x htmnccu— «f-**jHiti/ 

[0 02 9] H7(C^-ru-1f-*MWSS«. u— y 

-*«w«i. u—tf-5t«ff^ai*>6©u— y- 30 

2. U~+f-#©7ESg£Sr l )ffltf4S5---3. U— tf- 

*t ,-cx 5 #>6©{I-sf &c J: 9 ffl* © U-1f-*©0 
N. OFFSriWrS) 4. U-1f-**«lfiir*3l6fi 

fc-? x ? y 5 > ? x * x^rsj&tf Yisfaicfem? sx- 

Wf-ZlCfcCXX- YX^-i>8©Sljf^i, <@^7©U 
"f-*OON, OF F£$IJ©-r£C<2:&CJ:0. 7^? 
7'5^^^©1/^ Hl#f4Jitc3rlI©-7X£ 

h«i|Ef)i«: u— !f-**JHWO , CS*fii-bJi'»{c*aji 
fgJlSS /c{iig^«gii^BFr^©Sjt^«-ffiCc & S <fc -5 tt 2 
#7c£fl(c;-c*--^>^-r4o c©(£. Bl?S©#^ 

Sffi^CcfD o x ift# 3 ti/c#*{4-fe ^©jgjS^Wc 

it. c -c u — tf - ytom&M&m $ ti . ;n*i©:fc 

M5W*©ffiS|jMW»3ti4. so 
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[0 03 0] -e-UT. C©l/-f-3felWiSfCJ:DU 

^xigKiotn^sn, u^x Hsmeccvx* 
u^x vmm* x. v ?y ti,xc rMK? 

^TcW&SiftiS^m^W-r 4 ^ 7 r - is a > vx ^*if# 

efts. 

[0 03 1] «±©J:3ft#&K:j: 9 
fc^f-> 3 >vx^©^(4H2;Up*iTi3:. OCrl 
GBftR) ©1^563 nfcgp^t, ®C rlg*s»<fc4Sl5 
&CX®C r («3fe««t) #Jf*J# 

3ft4©r. cti6©tt^w*36aai«iL.-c — :>©$* 
ti-fe^*««-3w. fits;;? -as c 4. SEor. 

#^£&4<£5K2:^WK:ig:ftU S^e-fe^©7feS 

iaa**(ia-rsc<tK:«to. vx^-c:$?->£jgjfiofc 

-r-s^©^77 r -'>a>-?xi/*sf#6n-5,o ± 
§e©iat ts#ic v x ^ ^- 4f - > ^^f)c©S2:^:^r-Jii;^: l r 

[0032] iC6T, ±ie©J;'5^y77 ; -^a>V 

x ^ zm^xmym.tt&®<D>-< * > i^^tf ^ i^tc 
«. s^fi, ma-feji-©7fesa^cj; 

ttfW©^5fe**J#@i-5W^n/cK^=l:-o©K^t (|» 

t 1 -^ a >-7x ^©s*fii-fe;n*9©^Sji««(©ffiS. 
c rjgji^*s^3ns. jisj. ±ia rssg:ft$g <^s 

tftffim ('^->No. ) J ±s2©H8<fc£!^ 
«v^ni/>X) ©iS3j b r.^tt«?4©g|??S 

( rjgi^tmnogijf j - r&ifij > j ©K«*^t 
<xi>-c, 3>f a -^©cADit r^>x 
i2gfiaj i ru.>xsfs (u-^xhgi^a) j ©m^ 

leaaaj ivx^© ■ <Dmmc 

a#^S. <KiC. C AD^-ZZf-ZttLX. U- 
if -3fcfta*f £Sa©iM18lS|I© nvf^-jrec-b^hL. )K 
^ VX 7" 7 > i' X (C U — «f- 365:8814 L r vx 4r 

i??>mi> §fa©u>xjf^c>FtiDL/fc r^fi 

•te;U - ^->^--j ©^e-b^^IiJ^C ru>XiEa{4 

aj ^©^^-^a^x^wrcar 

4. Sfor, ^©Jc^tCLT, Sff5©3^7C^©*ffi 
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)\,-7XZ) SrRttL. SfWS. 
[0 03 3] -XiC. ±iecD^i4(C k-y-cmtztitcv? 

•&<Dnmx-7x>7><'?-->*m,%?z>. com. wen 

25©7X^^->41S2 6±©.®7fc1*Mf4B2 7 

B 9 {CTjrT «t 5 tC, Stg 2 6 ±<D.®ft1*fetmJ! 2 7 C£*t 
L/-C y 7 f*- -> 3 > v X i> 2 8 &&m$> i> CHJifig L T 
ge@L. v^^oWffi*^^— tt#aiil»Mii«Wte*B F 

[0 034] CCr, m8. 09©77-<V> HRt>'3 20 

tofcmtt 3'J^-hu>X22fcj:0 ¥tf b 5 ft . 

i7-2 3T'*?S5:ISieT^Cffllf^ti-Ct-Ax+^ 

£©t\ 3fM©^eiig^ : m4wr^^^s«2 6±© 
mftmtwm2 nc<mM2inx-?xz^2--i/ifim%2 
ft*. c©&7c#:£©t§-£. vx^^-^->©s*^«i 30 

iiy^7 r -->3>^^i'2 5<t!aS*tt«^2 7©ggg| 
d-CgfcD. ^f-i'3>-!'^i'2 5£MSW4@ 
2 7©^d*ijfiS0rC^ia^{C«, y-^-i'a > 

2 7 (cf|^$n.5.5tm©7t§SS»ffi4>^§e«)^^©i% 
y^f : -i'3>-7^^2 5<!:.@^»ip4M2 7© 

KSid*3f«©ffiSl (t^-m> h«) ygwnwcitc 
fSrW-r^ciAiT-ts. 40 

[0 03 5] (Si. i8©SMSKtel,>-C, ?tiS2 1« 

®&mmm2 7©affl^i£;i;-ragstR3nsfe©-c 

* 0 . JS#tt#f4Ji 2 7 #7 * h uy^ h ©Jt£ic«. 
■e©?* h u^x h©.@accct:Dfc^Si^©u-if-* 

mm*<Dm£:t<c\z. z<Ditmt\m$i<DmM<<tfocxm 

6ft£., 

[o 03 6] ttc, 09tc7nt"«fc^%®7t^5»:-e«. y 50 
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7f-i-3>7^J2 8£S&2 6 ±©!&7Gt£fctf4Jl 2 
7iCttUX®i/bfBimZffiOX§iffil,. «r-i'3>7 
Xi>28 -Sr^>l/-Ci^-^C7t;^e7>^?r}#-5SS7feffl©7fem 
BF-CSTfe-TSAS. 0 5JC^TJ:^%mCii2-»Ht^©^ 
^f-i-a >vX>7^rffll,ifcti^tC«. y^7 r -ix 3 > 
•vXi'2 8 4iIigUfcHf£©7£&g7}flrHt. t&/K«c3£jg 

■>3>v^72 8 tmymw&m 2 7 ioiBK&neoiin 

^ (m{*5 0ymfSS) i htcit i> Cbic J: >) * 

motcjtm&ftiii&tt^tcmjtzmix-z 

[003 7] -Xtcm 1 0«:m-T J: ;>^-3S7cJS 

xwnzoi&xmx-mt'pztitcu?-? jm^^ffli\ -e- 

}|5tt*i»Hia«:«fiSr*Ci*JWttt?*4. 5 
fg©S£^-CMf / P5ti/cU^^;l--7Xi'?rfflt,\ 
^-Bfcttr. ^*^£->£<S7Gt£tmiI&t 1/5 

(g©«is-ciS3*Siffi*tt4 i'M-r -s c i &n\m t % z> . 

[ 0 0 3 8 ] 13 1 0 tc^fXf ^<-S3feilS«. tc?S 
5>7'3 0*>£>©7£££l7fcU>X3 ItCfcOfBfcU IS) 

— ^^is©.??.^ iL-cu^^juvxi'32 tcmm 

U>X3 3lcA*tU, X- YXf- ^34±«ctggSn 
/c««3 7 ±©.®7ttt^*4©SffiCC. ^;U-7^ 3 
3©JB/h«*i|*«0. ^f5-t>^-J35, 3 6T- 
X-YXf- ^3 4*I«^ti)0r-7X^^^->?:S 

^<D7 *~ijx&mzmft&ttmm<£&m2i£xmyti, 

$7>f(cJ; 0 . S*14l5t*4JB«:S7fe3 n€.7c^©^g 

^^^©©^^^rsc^^r^-s. 

[0 0 3 9 ] iXtC06«. y7f-: ^ 3 i7©SI|© 

W=&iSwr^fc*©0-r-*s. co^f-^ay?^ 

i7l8«. 06 (a) tCTjrri^K:. ^SfeiUr© 

^2 o ^t^isrc?/* tcit^mwumxmmoxtj: <o . 
m2o<Dms<D^{ti)K mmoytm&mfticzteT £ 5 

«c^$n/cfe©-c*s. c©<t^»«:®^SF§WK:g! 
ffc-r-Sy^^-^s^v^^ 1 8 £L-T(i. {?dx«*^ 
W*6KJ:95t«:a*Stlteit*Pi¥9 - 1 46259f 
5^tclE*g3n/c*>©A5*0. -&©«(Wffi^±l2^#B 

(ci ets $ ft tc-xm ^m-simm* z> c i ^-c * s „ 

[0040] 16 (a) CCTfsrJ:^*^©^^^-^ 
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9. m i oz&muxmiLtc&nftj3j£.zm<.>>zc t 

&X%Z>. CCt-fililt, EI9CDT7-{^> hTjSS 
^J^&Tfc^i&Co^T&^S. 16 (a) «CiRT^7 

2 0©}f*J&;**vri>Sa>® (W¥tgl 9©J5*R<?J© 

«4H©?iffiK:a:. B3S2 OC^IigftfcJgJl^ttelDDfc 
SPgW^^jaS^b(cj;iD. (16(b) tc^T 10 

^raraK&w £#©&!*{£ <t o . i^ttttwf «t*t o 
x@6 (c> (cin-r«fc^^^6*>{ciii^L/r^t-r-s* 
^^©^-^assftsn-*.. s/t. siojc^l 

"X > T mm L tc& . 0 5 * £ I > «H 6 t,cm? J: 5 & 

^riior. ±j£©fflr»v;o>'-c£->©^fcB#Ci:f s 
7 *-*X$-B-CS7feTS^i*{COt,iril!'^rcAi. c© 
i©Mra*ffiiLr, S57fcffl^X?©^2->ffJfS; 
K<fc «S*fffllJ-C3eiBiffl!J©ffi«C^ffi:»3e^3R^*iBgL,. 
&»7c-C- -7 X i> />• * - >*mytr Z> C t Cc J; 0 v x ^ / i 

1 1 5i-€-©-^J5:^L--C*iO. EIS«3 8a±KCr 

a > -7^ i» 3 7 ©^- - > JKRSffi i «Jg^ffiiI-C3tej®illJ© 

mx.mit.to.y&mi-z 9*mg.Ltcmx$>z. c©^ 

tfc&^iil* 3 9il/ttt, ?X9a^ - > JfJfiSm©Sffi 

3 8 a{CjESff5fSU-C*J< Ct&X*. -^it-a*, 
S«3 8 a©*AS=KIiJtC. fvf :5(im. : 1 . 
2/im(D7^?aU>X7U-f (MLA) £U^*M& 
^^(Ci^rffM-TS, ^^li3 8a©Mii! 
tc^ST- 3 9 jW&SS tifcffii «£*fM©flBtcC r Jgtfc 40 
££-7Xd7^-*->3 8 b fcj&flfrtltf. *ffittjtic* 
^3 94f^.fcy7f-'>3>?Xi'3 7^6^ 1 

01 l(C^t«fS©^7f">a>vX^3 7tlJ. ft 
AJWffi«K«/jNtt V-fd7PU>XTU-f^6 Soffit* 
#¥JR^3 9*«*.-Cl>4©r. a««E»*Wr-5*S! 

[0 04 2 1 XK, ^^"-^^^©Tagja^ 
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IS'J©ffl) . &£C>«2Kfcfli-7.x£©iBS;fr©oBfc. Ttjgja 
^•5f->*S^TSc:<b{Cj:»)±iBTX^>'<3?->©3t 

jffi^#*j©&g*»??8-f ii2«-eo 

— 5^1S4 0±KCrita5v^ 
5^- 5? - > 4 5 tWFXS tltc Is a > £ 
fPLfcS, -e© ^7 7=- a > v ^ i7 cd^- £ -IsBfSM 
CC. T>y-3- h (S i O^) 4 1 i. ftffitfcJBtlfig 
fg(Ta t O s . W,O s l?) 42. RtfSHKiJbMtta 
(ZrO./MgFyZrO,!?) ZM'XBf&L. 53i 
«tg 4 0 © ; < ^ - > JfcfKH i ttK*HM©ffl ( ftAfrfflJ© 
ffi) KS«IW±«IEB4 4*»iaLfcf|-C*S. HI 2 
«:^-r«fi£©f •7-r-->a >-7^i'-c«, 

Bi^ffiA-ct,^©-c, imi&^WTr&ftm-cv*^ 

£->£H7G-C*. -5'X^/N , ^->©^jl^7S©a 
g*A¥?8-r-&C£*n?*£. ft. 01 2©WTi*. A* 

SS4 0©/^->ff^Si(JS^ffiiJ©ffi (tcAOTJ© 

[0 04 3] «±. 3t:^Hjtcf$SS5*;ffl-7X i» (^f 
-^a>-7^i/S/cttU?^^-7^i?) 4^©"?^^^ 
raufcgTfcfrjS. SO'?tSjfi*7>^©®^?S^ft©^l 

@ja!RO-Cffll>SC iKUfcO, 0 l^>0 2©tfi©S7tX 
C 0 0 4 4 ] ^«C. ffl«W4IiS«K>5fb^tti 

nsaffiff^*^3i±^c<t^pifi6-c*-5.o 013 

HI 1 ZBf8.LtcVimZtnL-a<>Z. COJJ^teftDJK 

(b) Ct7F-r*P<. U»«tti±<*tt*lftiB«ttil/ 
©tilfSlST} (04>«: r I j -C7n-Tg|J7>) ^$E¥r-5B#© 

{ic©sp7> i ©«££** < ^-ce^b. ^©*ra^« 

2t>JBtt*<E¥L/» «««:. ©$i¥{cSgL 
jMf?tb«: 1 J;f)A#<^b-C. tBIfi^cc 

*sW5M«iu ©sia^*a:ALre^o-c^s. c© 



19 

[0 04 5] 

immffl) awe. *&mcmzftftmmBi£<Dmmji& 

m^htiZ>Wh-trk<o*?4 ^au>xru^ (ML A) 
1^SCD-7^au>X (ML) *Sfp-rS»£<DS!iS 
[0 046] (HtkMl) 01 Ste^a^n^* **-- 
OUiTFTlg, 2 0 2«7^^ciU>X7L^^I 
ft 2 0 3te¥ffiSft 2 0 5»la B B M^ltl^ o 
T F TSfi 2 0 1 ©ifcSB 2 0 5 fC|£TSffll<DDBK:«. 
#M**!KlbTSfcfc<DTFT2 0 1 Ai^7-/> 

lB^otl^, g/c, ^2 0 1C«TOii^r 
^Ori^ 0 TFTSR2 0 1 <h*C«£fi»2 0 5£St 
ff-T S¥ESt£2 0 3 ttjaWfcJRfTftT, 0 
5fC&TSfflJ<0ffi«:tt^ ^7MJ^X2 0 4W/ 
fiSStl, C(D^7^7F»J ?4rX2 0 4±CCt2B9I« 
®2 0 4A^ITO^aOM?ntl^o v-Y^tf 
U>XTU>fSS2 0 2&Cfr£ v ^ffiS®2 0 3CCig-T£ 

fliJcoffitcBlffffiiLreiCDv^ i/>X3 o 2 or u 

So 131 66*±fEW ^DU>X7U«fSfi2 0 2£tt 
•T^-C^O, 0 3ttX^~1fffi*ijrr. i*W 

-5f h«:x«^--tfS|S3 0 3 CD (7>f^aU>X3 0 2J&0E 
ffi^6<D) ^2£^Lr*J9, h' ttvOnu>X3 
0 2<DrK3£^LTt>Se CCDh, h' : 
h' ^a/ctCiWS-eftO, X-<— tfSP3 0 3tt, 
{H*CDv^au>X3 0 2©«3«±©i«3K:JBfiS£ 
*iTC»S. 

[0 04 7 ] SESStfi] lit 015, 16 tc^-T <fc 5 &« 
/h f * * Ti25»J ?n/c7^pu>X7U-/ S 
Wrfctk vY^nU>X3O2©»S!iaiB«:H0tt< 

«ccffl^wr*M^&wr*s. ccr. Bi7*c5vr 

0 2A*IE#J&ittJEU *<DBi*U--fX OS) £X 
AXXAil/c^C, 0. 9" -XGAfflCDSSf^ 
<Diffi*lM XttftD 1 8X18 (urn) S 
fflW*c«cOiB*lf-<XiEli;^:*3<D^-< u>X 
OTl/cV -f U >X7 U Y if SC Lifim* L 
l> 0 ^-f^PU>XTU>(£Jfr&TSit^C, 
U>X0HWJCCS1 Mm^OU>X^ff^Sl5^*'Sii 
£ (U>X^CCM^*^ii^) CCtt, U>X»flS«« 
WH*CcK«r7SO/c««3 0 2 Bi«c0. ^OISX 
BxXB(ffll?xi7 (am) £<*<DE«K 
£a&^v^^pu>X7l/^il©tt$tt (17X1 
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7)/(l 8X 1 8)X 1 0 0 = 2 89/324X 1 00 
= 89. Ztt£K>. -7-f^DU>X7U>fr^t^^ 

ffi«i«:**r&cd:3&«r*-cfc, 8 9. 2%<omimm 

ffifg*>h3 < t^c i^SlfflJa^irsjiStt sirs 
gr&9, 015, l 6Cc^-rpflcDJr^^c. topi/ 

>X3 o 2 omtmf&zm o & < wcia-w s c 

[0048]*«C 4 H15, l6fCS1-±5&-7-r^p 

4*S6Wr«. HI Ote^TJ:5&Xf-^HBE5fc 
gl^ffll^ 1 /5«<D»/J«#*tT5<Dr, 3SRCc» 
ffiLfciSffi5Nfr^X*tt* v^PU>XjfcK£5feCC 
^Lfc^x^£->cDU^,»t/^x^ (ffiA^x 
^) r*0, *<DU**Jl/'<*->7fffitt. D90X9 
0 (Mm) r&S. il4(Jv^pi/>Xll»(?)7 
X^2->CD— W^Otfc«3 . C©7^^^-> 
46(JCr S^IR<DHaffifll<bBt«^fRW3tife^»[(D 

20 #{i-fe;i/Cc^S9Sti/c»^<h3&->rc^s 0 *ms«r 
CCD— (HCDvY^PU>Xg|J^4. mfi-te;UCD1f^ 
X£3. 0X3. 0 (Mm) ilt, 
Slxi= 3 0x30 (ffl) = 9 0 0 «!) 
<D*fil-fe^CC^»ILfc-7X^^*->*SH-r4. CCD 

vx*^*-><DRtttefcc»rra, ^ftfiB^ia-fe^ ( u 
^^^7X^1:3X3 (Mm) -«R©^>->tB 
0. 6X0. 6 (Mm) ) CC«#flr-t2;l/ • t>A- IS 
(C ri»i3S^ctti) ©#a-fe^*iB«r 

30 fit;l-t>^8 0S (Crig^(D^DSP»ML>) 
^iBH-rSo ^ur, c©pa<D*fit-fe;i/ • 
8 0(D#fi-fe;ucc«. S rffiSB (*j8jfl«) j tc*fj£T 
s r§ga®«j <t rcrBSJij <ww&*»tt;sti\ @W 
<t r s u > xmmvuc&K fc 2 *7cwajaa*»^ <b sc 
si^ccsi+orcAD^-^^ft^s. ftk CCDU 

40 [0 049] ±3B©S*W«c#it*«:*-5C»r . »ffl«c 

-T)\s ayt*.- ^±CDC A D^itia®-hr U >X]i5? «f: 
vx^y^->cDmfi-fe;U • ^W*-4BB»ttttrWa 
^•t>A^£gu CAD^-^^f^-rSo 

/cCADf-^4 b -1f-36IHS4i6aoWJiBl» tc A* L 
rX-YXr— ^8CD^«jiU-1f-3fe® l<DON. O 
50 FF^WIW6, »f5E©»ffir-vx^y7>^XCC 
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x. mm<D-fi&'vm». »;>x^tf 5 c<tcc<£9, /s* 

loi* iltU> XJKttCC»j£ L /c 2 #tc H tc2»* 
[0 05 0]*tc, ±fBcDU^;Uv*^£{gJBL/cv io 

iSil/tli. BliW»DllJlEia , cfTofc. *r. H 
1(a) K^TcfcMC wao*B»«*jK«r^** 

cc«3fett*tf4i i^x-fcmoyy * v v <*sosft 

«*) S3TGMR-9 5 0 (iSt&«) ) 1 1*8. 5 6 
1 \>kWGl>1tWRl 0*** h:/U-h±K:«-M\ 1 

o o •coflnaftfiKccr *bshi : 180 «?r ^ u 
*u/c 0 &ct\ u^hii l^jasn/cssi o* 20 

HI Qtt^Ltc<£5tj;mi&<DAf~v'i-R%;$£&<DX- 

/Co S££ftt2> v^^^^XDgftfigSU^F 

^MLFCDJS|fM39 0mW 

xi. 92» (ftSJg : 7 2 0 m J ) t L/c Q */c, C<D 
v^^y^-XDS^, 01 (b) &Cjn"fJ:5CC. 
W#nU>XTW<DU >Xffi^tC*tj£ L/c*^a 

±Sa<DJS36Xg»T«. PEB (tf* h • x***-^ 
.-<^>7) £i 0 5 # C<OSgT2 7 0 tHfflUMrr * 
c<b&cj;D.Hl (cHC7fiT<fc5&c % L/^Hl 1 

K2 2 *9Ri1«fff b«iB7>XS«ncc^ v h U 18 0 

*hhl nmiz&utji&zmftmmMzmmLx, 
ens^ctft*, ft. cowi/^ hissw, 6. 40 

7 /imf^ot 

[0 05 1 ] ±IBSS1 04TCPF7-fi^ 

>yia<oK2»rt*c^7 b n&m. - i . 5x10 

-'Toor^iSl/dl CHF, : 5. Oscc 
m, CF 4 :50sccm. O, : 20scc m<DU&tf 

*i. 2 5KW. stg^inraa*- 2 0'C. iL/c^ft 
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tc a S«l 0O^x->^>yiIfi«, 0. 63wm/ 

#r*&o/c#, sii«©x^^>yB$pditt, 1 1. 5^* 

©^tt#SlgK«9J£Sft (HI (d) > . Hi 6tC7n 

/Co S/c, X9f>y»OU>XB3Htt. H=5. 3 
3 ju m*C£>^/c 0 

[0052] («s^j2 ) ute^ i tmm<D : && 

SSCT«r^To COHteWCC4sC»r4>, 0. 9" - XG A 
ffloaBS^CDilillR^^XSrni 8X18 (urn) t L 
X. HI 6©J:5CcW^Wft|R0a<*cc2'^Wfc'7 
^nu>X7i/^S(m, n*x 

m^¥m*zm~ttci><D*:®im?z><. mi n»o— 

W&^OTteO, S5?St£3 8 a±CCC rjRCtJr&vX 
^/S£->3 8 b#JBJ££ft/cU^*;l/^;^3 7 0^ 

3Q*mS:btcmx&2>. CO*ffilft**jR^3 9iU 
Ttt. ^X^^'^->JB^B?<DS«3 8aCCittJgJlML 
tfc<Ci«^, — ffliOTte. 53SS«3 8aOMfc 
AWWCC tf : 5 am, iC3 : 1 . 2uni070 
Pl/>X7M (MLA) il/^KKISiao 

xmntr&o «t»riS3 8 a 3 9*j 

(Cct-pTC rJ8&C<fc£vX*,K£->3 8 b€r^*r 

^^3 7*W6hS. Hi HC^f?|J&<Dl^*;t^ 
x*37r«\ 3feA*ffflffl«JCc{ft/Kj:v>r^ou>XTU 
^^6&4*i£tS*^^3 9?:«iLrc^©r, teift 

[0 05 3] (SSI, C(DU^^;m^Ml OtC^X 

^Sfflt^BJtXSSrff^feiWi. *»«liRI«K:tf 
o/c a T/j:^^, 8*»©PEB*i^>^Oftff : 

[0054] <*ww3)yc{c % mmm ^Ri»o«a 
fAvxffl7^pi,>X7i-f *Hf¥-r 4is<oa»jcDSi 

SKW%^. C©HIB««:*jt»rfc. 0. 9" - XG A 
fflOTKSsR^-CDil^lf >TX^ai 8X18 (Mm) 

hi 6o>£5icmmrmzmK)te<mtc&'5ii?c-? 
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e-cfiio l-c. gitswii tmtikwm 

^L-C*jO> *5S0>) 1 i|5]fil©^-C. S^SS4 0 

yBf&wtc. mm. *amA<<cj:z> , ftm¥- 1 1-28 
8 4 30^«ie«t©sisjf^^=&ffl^r. 10 

£ i*S5C£t>-C. S«»6T>3i'-=i- 1-4 1 tLT 
SiOi?;A/4, *tetfcffl&&&JIg4 2iLTTa,0, 
©M£A/4. S*tRS±^H4 3iLtZ rO, : 
0. 4 + MgF, : 0. 2 + ZrO, : 0. 4<Dmffim%: 

©M <*A«tflWOffl) KttS«B5±«l6«4 4*aaSl/ 
fc. SI 2«Cm-r»fiS©f l/f*;l/vx*rii, 
^fcjmK. sat l*Jh«tt* tf"T S *!£ffcffl«jii*Jg| Srfll x 

tici^s. */c. mi2<bwc\z. 

[005 5]ft. COl/f i'Jl'V^^ttai 0K/Tt^ 

jMfimmztizw. com. u * * 

Tt>s©r. <rv *-t>xz&z>-&mio.T£^. it 30 

m&<d PEB^i-;f> yzfo&mzmmm 1 1 m c -c 

[0 05 6] (HJiSt?d4 ) *M6«"Ctt. 3fc»flMi36%s 

^it-cAna. iisi^s©w*ou>x£ijj£-r 

XcDFfl"C*0. M4C«- j35ffi#-7.0au->X©u>X 
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Kmm<J>?AM1fiib 9 . ±!£©<fc 5 & U- > Xig 3 CDiSt, >JS 
[0057] *»6Wrtt. !3S7fettM^<t LT*«Hfc14 

ttiRtfliir*. 02, 3 tmmom&Lm-cmm-? ■< to 

u>XZMftlrZ. coBR. flH»fc#WfcttttMt<DJR* 

fiii6. 8%. ^«)S«aw-fr^L'>xs©tS[+»© 
£fc. *3afi{fdr«. fi&#j8 0 0 unite *t or 

^m©iK3* s 2 0~3 0 am-C&O. -e-©tfc«3 0# 

©i«irca£fc«>. %atj$mteh*mi>x\.*z<i> 

[0 05 8] *3B««-caWif*l'>XiKgttBJfll 
09. ^2MifcH^S^tt-r-*i3. -e©?f**ffiffJ#«. 

R. %N*>6©Efft: Y, RSt^ffc : k. A 
^©3Ett: a, b, • ■. 3tM*lSl©JlfS : X£fflt,>T 

*S*«TfB©« 1 fC^-T ii 0 1?* 6„ 
X=(Y'/R)/[1 +V~{1 -(k+ 1 )(Y/R) J }]+a 
Y' + bY' • • 

[0059] ttc, &mmm<D*a&iz. ?odu>x 

«m U > Xt8sXT' A 5 ©"C . U > XPa1R|©#^«^5T- 

»gW-C«l 0 mmflS) ©2fg (ft20 «m) 
fc. */c> gTtfflvxi't L-TT«. 0 6 «tSrr ct 

fi«. fi£*©*ig7 ; -^^6 2 0 (imil. 

•C. cn6©^fri@tf]^ ; Sr^-V^JU3>f*-^ 
«CA^O. 8fS©fte^P.— ^TcK^fjSjS^W©-^ 

Utcftffl¥-9 - 1 4 6 2 5 9#^$fiStt©^ffi%ffit,> 
r. v^^Dlx>X©^lffi<»:^2ffi©ffJt^tC3tlD-r-S 

[0060] 

[«1 ] 
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1. 05mm 












1.541 


l=500nm 






699 /id 


D 




2.922tan 


R 




20.81/xn 


H 




Conic 


-0.999155 


k 


4ft 


-0.010321 


a 


6ft 


0.0020539 


b 






797 um 


D 




2. 657mn 


R 




-29.82/^ 


H 




Conic 


-1.050663 


k 




0. 0106659 


a 


6ft 


0. 0010234 


b 




2.754nn 






2.45cm 






100. OQnni 
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[0061] m i ssrjjiii-rs. sfacc. iea : 

)l>&imm (*:H2M>* (t*) gjGRANDIC RC-8720 

) *g«SS : 2 0 THtT . 8Si¥ : 2 0 urn 

OOCPS-C&O. SKSfeW^Xf >3- ji--C"SIfigi 
T?±»3 Jg##J©ttK£ 7 9 5 C P S *f(6T5 

*» *Kffc«ii©»B^fa»)©^-{fc*ia*. save. 

i^WC^Kia^lTL. S«©ffi9Sl,>*iSaK 
ft*. 

[0 06 2] XK, C©»tg>Sr¥ii<*r7 W^--±CC-b 

Bfje©ff*tCJ:-5T. 77-{y>H: 2 0 Mm© 
^ttT"C\ ^5 7 r -^a>-7^^©SffiffliJA^3S7£;7t^ 
MffM) 47mW/cm , ©Mt2 0 0# 
1HU MWSI^Tfea: 1 40 0mJ/cm J ?rMStr 

6. c©Kg. «flg»©^fbS^#^©-c. ***** 

*tc. xmmn: 2 0 0«*©raccfcS«»* 
Kj^rjin&sn. JHttOTBtcMttftnaftu o*c* 

-CJL#L.fc. COM. 8JHiJI©ttg«<ETL. BMfci* 
K^BS® &J|XiHil/> ©H 3 (Xffi < tt S. 

[0 06 3] ±ia©toa©{^. iis«?6(c 

5 0-C$-C±^3-&S. «iStS©ttS«2 1 7 

cpss-ci^-rs. c©tt»r*tR*5»wtta-r* 

i. 9SUC%mill>X (*SJt©DflSl5) ©tfiBI 

*B3Wj-caffi#Bpsftr4. mk. com 



20 TBMfcOfcW18Jl©*iH»tt*FfIOfc£C.5. TIB© 
Av«t«|iMI6tifc. -?Ji"av>xm.'&: D=69 
9 Mm, fifHi©iS3 : h= 2 0. 9ym, »fi^6t^§ 
h?7*ST©»S:H=3 0. 8Amt*7fc. 
[0 064] *«:. JJa»tt©«flB»4WJ-*»«** 
#f*ffl© TCPp7^^f> ?SHE©Xgflh*! tc -fe ? 
HU A^S: 3. Ox l o-'To o r lcM2ffifg,Vtc 

Ar:5sccm. CF,:20sccm, CH 
F 1 :5s ccm©!g^^I»KiAl. 

1 1 0 OW. »«©±^cBe^L/c±SP 

30 isti (r^T-j-mm) (omt)* 1 2 0 ow. ag^ina 

g%-2 0'C > <*: L/ fc^ffTT^t© h'7-fi7?> 
yttfofc. C©B#©X^=F>^j$®«. S«. «JBiH 
tfeKO. 85»m/»t*ofc. W&MPttm 
mm<Dx- y ?>?&&<Dlb (iStRit) tt 1 -C*-j/c. C 
©^ffT-C. 3 Q^lfflx? ?>^*fT-,fc„ C©x??- 

> d^ft©««©*ffl«tt* «e l- a«©i& 1 m 

ttJXf^©^tt(*TiB©aO T* 5. 
W i»P U>Xfig : D= 6 9 9 wm 
U>X^f3:H = 20. 9 am 
40 : R = 2. 6 5 7 mm 

[0065] *K±SiH«©Igr»2 B*«fW 

*r. ^ias*flnxo/cS«©*ffi («2i) « 

* (tfc) iSGRANDIC RC-8720 (ISS) ) *StSSS : 

2 0*CCCT. mm: 2 0 Mm«Cft-5J:-5(C^f>=i-5» 
«77^t-J:K* 5 h-T€>„ ±ia©Hftf ! 

- 5» (cs-5t, » r Sfg L/ /c y 7 7 s - ~> a > v ^ ^ * r 5 -r 

7— (C-fey hf£„ ^©f^. SfSOffiJItKiot:. 77 
50 -<y> FS : 3 ^f-Va^v^ 
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Ttfi: 1 5 40mJ/cm 1 i-C.ffS»*br. *t}JI§Jti£® 

fbs-t+s, c©r,l M^fflWtc^ss^fln^bTias* 

3 0'Cgr±H£-t+£>. £/c. IcMMmffl : 2 2 0#© 

SJK#4 0-c£-e_tHL.fc. com. $fliJf©«;S«i5 

[0 06 6] IKfC. ±1£©MS©«. 3 6tc 10 

5 0-C5£-e±f?;?-a\ c©t^rg«£5#Ri]jftg-r.£> 
&$tmL. miWi-zmmifi^-mttz* mm. c©m 

J: -5 tetegktm^titc. U>X"itS : D = 7 9 

8(jdi, ffiJl%<DmZ : h=2 9. 9 urn. g«A><E>tS}fl§ 
h y7'£X'<DM$ : H = 4 0. 5wmt'S-5t 20 

[0 06 7] fcK. ±iBffN*©^ii *w-f 

s&ffl© Tcp(--7-fi^> tf&s.on&wvz*. -j 

A£g:3. OxiO-ToorKS^fSL/c 
f£. Ar:5sccm. CF,:20sccm, CH 
F,:5s c cm©rg£#*£K£til*?fCagAU S« 
'MTX^Ml 1 0 0W. ttS©±^CES:L/c±a5 
It® (TV^T-H^S) ©H#£ 12O0W, stains 
- 2 0 *C. <t L/ tcgiftT-emJiteV K7-fx-yf> 

£&Ct0. 8 5(/m/5}f*-5fc. gfc. gSfcmifSJ 30 
H§JI©x ? ^> yiigcotb (MRtfc) « l r&o/c„ c 

flni&©0t&;tTta©ii 

-y-f ?a u>Xil:M : D = 790«m 
lsl>XmZ : H=3 0. 0 urn 
Eft^S : R = 2. 6 4 1 mm 

[0068] m. mimtm2ffi<Dftm&anmz<P 

0. 2uml-Xf'C$>->tc. £7c. C©7^au>X4 

ffiW®)/A«ffl'I©^7 7 -f /t-« ( 3 TS) :8nm 
77 << >*—fJ>h<D¥t®Lft : 8* : 1 6 

• ) 

#"3 : U>X^S^6 5 0mm©{5gCCT 
50 OjimS 

u>x&sg (xm&) mmm ■■ 4 d but 

U>X1*fej£ gMH : 3 . 8 1 d B 

[0 06 9] 
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ira. y7f-> 3 >v7? (igig^vx*) $>.?> 

OttUf^J^^i' l?©gftffiv x £ t, i T.®*14M 
^(Kc^aa^tt^i'M-r^^tc, S7feffl-7Xi7©2 
^7C& ! )^jiia^^?:XA-^>yt-C. -v*^© 

ftfct,>J;5-f •SC<t#-C££©-e. ^3t14W4Jl(C^:ii 

mem hfrit'&mm<<cmtt z 3 ^^tt^iisfflstcgij 

^^^rS^Ttti > ^CC <£ 0 StSiCfi^-r -5 C £ 
«: <fc 0 . StS-Bc 3 ^5£«^©«F^ffi^«*|iJeS-r S 

& 3 ^7c^i&©maffijf5tt*SM4ciuis-r ^> c 

©«©*□£-? -f * n u >X<?>. j&llTv< >f xm<D'fo>h 
fir?- v-Y^dU>XTU-Y^©^«^€^iCS 

[S®©^^|S4HJ] 

[m 1 3 ^^{c^emaffiff5W©iH^^©-|?lMS 
[0 2] 2f:aHjcc^S^afflff^©iiM^©«iJ©3l 
[H 3 ] H 2 (C^-riHT'SfPSn/cHifli)!©^®^ 
[134] ^TtXfKCfcWSJ^^O^g^i^iSS 

nsa®^«i ©*tto*lsiHJ^ s /^©0-cas., 

[05] ^Bj^SS7tfflvXi7©-«?:^-rSfc 
*©0-CA€>„ 

[06] *^Bjcc^S^3tffl-7^^©giJ©W?ri5iBJ-rS 

fc«t>©iaT*5 0 

[07] *^iCi5^5f-: ^a>v*^£§Wr& 

i^ccffl^e»ns u— tf-7tffB.s*«g©-^fi!cW**-r0 
[08] n$mMBVi<D'*$~-->i'mt l cmi.^tiz>m 

[09] #^®rBtt©--^-x>^cffll^nS^ 
ItiS&D— Wink? 0-C* 

[010] #^affiff^©^-^-->^B#tcffl^6ns 

IS7fe^©Sil©t8fi!ECT«:^-r0-C& S . 

[0ii] *«w©— n*«**-ria-c*^r. jt^ift 

[012] ^Bj©giJ©S|teWI ; S:*T0-e*-pT. 
[013] x ^ ^> iOlff tefco-c, StRtb^B^Pa^K 
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[015] jKa^n^^^ar-fflCDiRS^Y^O— ffl 

[016] H5tc^r?sa^<-r xtc^^^n^v^ * 

[0 17] ^ H B a r^'-YXOiij^i^-Y^au>XJf^fl 
«©M««r|S9lir*fc«>©iar**. 

1 

2 
3 
4 
5 



10 



6 %1Br4S£«OfMiaPSI» 

7 *M»U>X 

8 X-YXf-^ 

9 **a;T*w- 

1 0 sts 

1 1 SMI (7* h u^x h«) 

1 3 

1 4 s« 

1 5 wtmtftm (3ewbtt«ffl») 

17 ^f-> 3 >7x^ 

18 ^7f-ya>7X^ «SSMvX^7) 

2 1 3frS 
22 



20 



2 3 
2 4 
2 5 
26 

2 7 
28 
29 
30 

3 1 
3 2 
3 3 
34 
37 
38 a 
3 8b 

3 9 

4 0 
4 1 
42 
43 
44 
45 
46 
20 1 
20 2 
20 3 
2 0 5 
30 2 
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